Abstract When a young woman is diagnosed with breast cancer, there is often a sense of urgency by the patient and her providers to initiate treatment. This article provides guidelines for incorporating the discussion of fertility preservation with newly diagnosed young women with breast cancer.
Background
Breast cancer is the most common cancer in women with over 230,000 new diagnosis of invasive breast cancer per year in the United States [1] . With more than 5-7 % of new breast cancers diagnosed under age 40 [2, 3] , we have a growing need to develop best practices for addressing fertility preservation in this population of young women. As a result of early detection and targeted therapies, many of these women will survive, resulting in the need to educate patients and providers about the late and long-term effects of cancer and its treatment including issues related to fertility.
It has previously been reported that female cancer survivors routinely do not receive counseling about fertility preservation prior to initiating their cancer treatment and this has resulted in many experiencing long-term regret and worse overall quality of life [4] .
The challenge is incorporating this discussion into an already intense, complicated and emotional time for young woman newly diagnosed with breast cancer. In 2006, the American Society of Clinical Oncology (ASCO) [5] published recommendations on fertility preservation and included this statement, "As part of education and informed consent prior to cancer therapy, oncologists should address the possibility of infertility with patients treated during their reproductive years and be prepared to discuss possible fertility preservation options or refer appropriate and interested patients to reproductive specialists". However, it was subsequently reported that fertility preservation is not a priority for oncologists [6] . This may be due to a lack of awareness on options for fertility preservation, access to resources and fertility specialists, and insurance reimbursement concerns.
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publications highlighting research and practice guidelines, there are now tools available for improving access to education and resources.
What are the goals of fertility preservation?
It is important to understand even if cyclic menses resumes, fertility may be compromised post treatment. Therefore, it is essential for patients to receive education on topics related to methods for preserving fertility, based on many factors including age, ovarian reserve, treatment, time, and partner availability. Part of the informed decision making process for newly diagnosed patients include the late and long-term side effects of their recommended treatment and impact on fertility and options for preservation (Table 1) should be a standard part of that discussion.
Recent publications have highlighted the incorporation of fertility preservation into practice for young women newly diagnosed with breast cancer. These algorithms demonstrate the need for informed decision making from the time of diagnosis depending on breast cancer subtype and treatment regimen [7] , adequate ovarian reserve [8] , adequate time prior to initiating treatment and access to self or donor egg and partner or donor sperm [9] , along with the patient's age, prognosis, the toxicity of the treatment regimen recommended, and taking into account the patient's individual choice to undergo fertility preservation [10] . These algorithms provide a useful reference for busy oncologists and their treatment team. In addition, consultation postadjuvant treatment may also be an opportunity for young women with breast cancer to discuss their potential ovarian reserve and should be considered in women who did not undergo pre-treatment consultation. Figures 1 and 2 highlight the incorporation of discussions around fertility preservation at the time of diagnosis or in post-treatment care.
When to refer the patient?
In an ideal situation, a fertility specialist should counsel women at the time of a cancer diagnosis. If a woman is considering future fertility, an immediate referral to a fertility specialist should be made prior to the initiation of cancer treatment. Ovarian stimulation for 2-3 weeks is usually required for oocyte cryopreservation and embryo cryopreservation. For women who require immediate cancer treatment (such as those who require neoadjuvant chemotherapy) or those who are not good candidates for ovarian stimulation, ovarian tissue cryopreservation may be an option. The best time for fertility preservation is after surgery and before adjuvant chemotherapy. What to consider for fertility preservation?
The rate of ovarian failure following breast cancer treatment is dependent on multiple factors including the age of the patient, ovarian reserve, dosage and type of chemotherapy, and number of cycles of chemotherapy, and ranges from 18-61 %. For example, if the age of the patients is over 37y/o with a low ovarian reserve, the chance of preserving fertility is low. In that case, the risk/benefit ratio may not favor fertility preservation. As a rule of thumb, ovarian tissue cryopreservation is recommended if the patient requires immediate chemotherapy or has rapidly growing estrogen dependent tumor. Otherwise, embryo cryopreservation (for those who have a partner) or oocyte cryopreservation should be considered as the first line of strategy. The risk of controlled ovarian stimulation in breast cancer patients (especially ER+) is unknown. Although short-term exposure to high concentrations of estrogen may not have adverse effects on tumor growth, it is recommended to avoid excess exposure to high concentrations of estrogen during ovarian stimulation in breast cancer patients. To minimize this potential risk with super-physiological levels of serum estrogen used with controlled ovarian stimulation, it is sensible to use modified gonadotropin protocol in combination with letrozole or tamoxifen.
Implications for clinical practice
Fertility preservation is one area in which cancer service providers need to focus on developing more formal methods to inform young women with breast cancer about the impact of cancer on fertility and options for fertility preservation. Access to quality patient education, stream-lined referrals to fertility experts, and providing continuing staff education can be the initial steps in providing this level of care to young women with breast cancer. In addition, many cancer care providers have access to cancer survivorship resources, including navigators, who are well suited to facilitate education and access to resources for many community and academic cancer care practice settings. One of the challenges in educating patients on fertility preservation is the lack of adequate community resources for a timely referral. Therefore, this requires an established relationship with a fertility clinic to ensure timely consultation with young women with breast cancer interested in fertility preservation. This means not waiting weeks or months for an appointment, but scheduling within a few days. Establishing this type of network will facilitate a more efficient process and will prevent unnecessary treatment delays.
Summary
Young women diagnosed with breast cancer require a multidisciplinary approach to treatment planning, which includes access to information and resources to address fertility. Informed decision making regarding treatment options includes understanding the late and long-term effects of treatment and loss of fertility along with options for maintaining fertility should be a standard part of the discussion. The development of stream-lined referrals to qualified reproductive specialists is key to this process working due the sense of urgency by both the providers and patients to initiate the treatment process. Understanding the needs of young women with breast cancer, making practice adjustments, and establishing relationships between oncology and reproductive specialists will make this process more efficient. Utilizing breast cancer survivorship programs and patient navigators may also help facilitate access to fertility preservation services and improve the experience of both patients and providers. 
